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Introduction and the right second rib associated with findings in-
dicative of lung contusion in the right upper lobe.
Non-penetrating carotid injury occurs in less than 1 There was no evidence of pneumo- or haemothorax.
of 1000 blunt injuries.1 Acute occlusion due to dis- She was admitted into the surgical ward for ob-
section of the internal carotid artery (ICA) is the most servation. Twelve hours later the patient developed a
common consequence after blunt injury of the neck in left-sided hemiparesis which progressed within 1 h to
young individuals without history of atherosclerosis.2,3 complete hemiplegia involving both the upper and
However, ICA thrombosis after blunt trauma may lower limb and the left side of the face.
occur without a preceding dissection.3 The diagnosis The first brain (CT) scan done half an hour after the
of this uncommon entity can be easily missed on initial development of symptoms and signs was normal,
examination because early signs and symptoms may whereas a subsequent brain CT scan carried out 4 h
be masked by the presence of coexistent brain and later showed a small mildly hypodense area in the
spinal injuries.2–5 middle-cerebral artery territory of the right hemi-
We present a case of a misdiagnosed ICA thrombosis sphere. A diagnosis of brain contusion as a result of
after blunt trauma in order to highlight the diagnostic direct injury was made and the patient was treated
clues that the practising clinician should bear in mind conservatively with Fraxiparine (nadroparine calcium)
and to discuss issues concerning the management of 0.3 ml twice daily, subcutaneously, Tazocin (piper-
this entity. acillin 4 g+tazobactam 0.5 g) 4.5 mg 8-hourly, intra-
venously and Romidon (propoxyphene Hcl) 75 mg 6-
hourly, intramuscularly. Physiotherapy was initiated
the next day and the patient remained stable with no
Case Presentation neurological deterioration the following days. By the
tenth day she was in good condition, and could slightly
A 35-year-old woman sitting in the front passenger move the lower limb. The patient was discharged from
seat of a motor vehicle, and wearing a seat-belt with the hospital without any further medication and after
a diagonal strap, was involved in a road traffic ac- 1 month of intense physiotherapy she was able to
cident. The patient was transferred to our hospital in bend the knee and to rotate the left lower limb. At
a good general condition, fully conscious, haemo- that time she was referred to a vascular surgeon. The
dynamically stable, having few bruises in the face, the patient’s history and the mechanism of the trauma
right temporal area and the right upper chest. X-ray raised the suspicion of a traumatic occlusion of the
examination revealed a fracture of the right clavicle internal carotid artery. Thus, the patient was subjected
to a brain magnetic resonance imaging (MRI) scan 40
days after the accident, which showed a large infarct
∗ Please address all correspondence to: D. Giannoukas, Division of in the middle cerebral artery territory of the rightVascular Surgery, University Hospital of Heraklion, Heraklion,
Crete, Greece. hemisphere (Fig. 1a). A subsequent brain magnetic
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(a)
occluded with adequate collateral circulation via the
circle of Willis and an unchanged infarct in the middle
cerebral artery territory of the right hemisphere. Four-
teen months after the accident the patient is free of
any cognitive deficit, is able to walk without support,
and she maintains a fairly good level of motion in the
upper limb.
Discussion
Signs and symptoms of a dissection or thrombosis of
the ICA after blunt trauma may be obscured by the
presence of multiple injuries such as skull, spinal, or
mandibular fractures, or by the absence of physical
(b)
Fig. 1. MR imaging and angiography of the brain 40 days after the onset of the stroke. (a) An ischaemic infarct is present in the middle
cerebral territory of the right hemisphere. (b) There is absence of flow in the right internal carotid artery but flow is detected in the
cerebral arteries of the right hemisphere via a well developed circle of Willis.
resonance angiography (MRA) showed absence of flow
in the right carotid artery. However, flow was detected
in the anterior cerebral, anterior communicating,
middle cerebral and posterior communicating arteries
on the right side, indicating that blood supply in the
right hemisphere was maintained by the contralateral
hemisphere via a well-developed circle of Willis (Fig.
1b). A colour flow ultrasound scan followed by trans-
cranial Doppler showed an occluded right internal
carotid artery with antegrade flow in the ipsilateral
opthalmic and middle cerebral artery. However, the
waveform in both arteries was of obstructive type
(monophasic) and the velocities were seriously dimin-
ished as compared to the contralateral ones (14 cm/s
vs. 42 cm/s, and 60 cm/s vs. 123 cm/s, respectively).
The diagnosis of internal carotid artery occlusion was
confirmed by a selective conventional arteriography trauma to the neck.2–6 About half of such patients may
be unconscious, whereas focal headaches or an eyelid(Fig. 2). Antiplatelet treatment with aspirin 325 mg
once daily, orally, and ticlopidine 250 mg twice daily, ptosis may be attributed to the initial head or per-
iorbital injury.2,3orally, was initiated and after 10 days the aspirin
administration was ceased. Since then, the patient has With regard to the pathophysiology, several mech-
anisms have been postulated. The injury of the arterialexperienced gradual improvement and 4 months after
the accident she is able to walk without any support wall may be caused from rotation and hyperextension
of the neck, stretching the ICA against the transverseand has regained a limited motion of the upper limb.
A year after the accident the patient had an episode process of the upper cervical vertebrae or a prominent
styloid process.5 Sudden and deep neck flexion canof seizures but with initiation of anticonvulsive ther-
apy no further episodes occurred. At that time a follow- also cause injury to the ICA wall due to its compression
by the angle of the mandible and the upper cervicalup MRA and MRI showed that the ICA was still
Eur J Vasc Endovasc Surg Vol 20, November 2000
A. D. Giannoukas et al.480
Fig. 2. Complete obstruction of the right internal carotid artery confirmed by a selective conventional arteriography.
spine.3–6 Mandibular fractures and shoulder safety belt with or without transcranial Doppler can make the
diagnosis non-invasively. MRA is also a very sufficientinjuries have also been reported as possible causes.5
The higher incidence of such ICA damage in young way to establish the diagnosis and to follow up the
patient. This method enables the clinician to evaluateindividuals, in an average of less than 35 years, may
be attributed to the greater degree of mobility of the the progress of the brain infarct and to assess the effects
of the treatment. Dissection or aneurysm formation cancervical spine in early decades of life and thus higher
stretching forces can be acted on the ICA.3,6 be demonstrated with this method, but a normal MRI
can not exclude completely the diagnosis of dissectionEarly diagnosis can be made only when this entity
is suspected by the mechanism of the injury. Repeated and in any doubt arteriography is required.7
In our case, despite the findings of the second brainneurological evaluation is important. Any de-
terioration in the level of the patient’s consciousness CT scan, none of the above mentioned tests was under-
taken to exclude the diagnosis of a thrombosis inshould alert the physicians. When lateralising symp-
toms appear, brain infarction may already have oc- evolution due to an ICA dissection. This resulted in a
wrong diagnosis of brain contusion.curred. The time interval between the blunt trauma
and the onset of symptoms may vary from 1 h to as The treatment recommended for those patients who
develop hemispheric ischaemic symptoms is the earlylong as 10 years. Symptoms which appear early after
the accident, as in the present case, are related to anticoagulation with heparin and coumadin in order
to prevent progressive thrombosis that may lead tocarotid occlusion, whereas remote symptoms are in-
variably related to embolisation from clot formation occlusion or to distal arterial embolisation.2,5 This treat-
ment is usually maintained for 3–6 months and thenwithin a dissecting aneurysm.2,3
The presence of a normal CT scan is not rare.5 Thus, is replaced by antiplatelet drugs. The presence of
coma and advanced brain infarction on CT scan mayarteriography should be carried out immediately in
trauma patients who develop focal neurological symp- preclude benefit from surgical treatment, whereas
there is risk of haemorrhage from reperfusion. Surgicaltoms early (hours or few days) after the accident, not
explained by the findings of the brain CT scan.2,5 treatment, such as early thrombectomy or re-
vascularisation, carries high morbidity and mortality,Although arteriography is considered the gold stand-
ard, colour flow ultrasound scan of the carotid arteries and it should be reserved for that minority of patients
Eur J Vasc Endovasc Surg Vol 20, November 2000
Misdiagnosed Post-traumatic Occlusion of the Internal Carotid Artery 481
with fluctuating and deteriorating ischaemic symp- infarction. Brain CT scan may be normal at early
stages. Arteriography remains the gold standard fortoms despite receiving the best medical treatment.2,5–7
investigation, but a policy of using the colour flowIt is still unknown whether there is any significant
duplex scanning in the first instance offers the benefitdifference in the outcome between conservative and
of rapid and non-invasive diagnosis. Conservativesurgical treatment. Information derived by the lit-
treatment with anticoagulation provides good results.erature is misleading, as the outcome is very much
influenced by the coexistent injuries, the patient’s
blood pressure stability, and the status of the brain
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